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(57) Claim : ... .." : ., rV 

1. A mining machine comprising a self-propelling power 
unit, a boom comprising a first part and a second part, a 
first pivotal connection between the power, unit and the >;6om 
first part with an axis of pivot general ly horizontal ,'. a 
second pivotal connection connecting the boom first and ! 
second parts with an axis of pivot substantially at right I 
angles to the axis of the first pivotal connection, the boolT 
se . cond Part including an elongated telescopic -section lying -; 
in a plane which when the axis of the second pivotal 
connection is vertical is at a depressed angle to- the \ 
horizontal, extensible raising and lowering means connecting < 
the power. unit to the boom first part, extensible slewing 
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'^^f^^ ^^ 2 ^^^^??^^ .;5«l«t?e« W^aiaiiis aetoHiri^r and x^ovides & 
, f , • -f • anxlt^W^chia^ whi^;w£en ' fitted with/one head can be 
I / : l ^1*° 811 ^dergro\ind road and when fitted withanother 

J--i^ot:^cBA: he used to cut underground deposits, such as 

5.'; r.- 1; 1 . ; - : coal. • ' 
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- ^^^J^^ P^^ Xs retired to locate a mining 
aaChiae •■«* ;i*4^iW\;iL M and to relocate machines of 
specialised form once their work is completed. For example, 
to replace a road heading machine by a continuous miner, or 
vice versa. Because the capital cost of and the production 
rate of a mining machine is so great, non-productive time must 
be kept to a minimum. A versatile machine able to be readily 
I"} c <>nverted for one use or another, say for road heading or coal 
r„' cutting, provides a. solution to the present problem of having 
•v; to provide a separate machine for each operation. 

This invention provides a machine having a continuous miner 
.*:** type power unit with a tool carrying boom mounted thereon 
adapted to have a cutting head coupled thereto. 



Broadly the invention provides a machina comprising a self- 
propelling power unit, a boom comprising a first part and a 
second part, a first pivotal connection between the power unit 
and the boom first part with an axis of pivot generally hori- 
zontal, a second pivotal connection between the boom first and 
second parts, with an axis of pivot substantially at right 
angles to the axis of the first pivotal connection, the boom 
second part including an elongated^section lying at n larronooa 
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^ying inta plane which when the axis of the second pivotal 
^connection is- vertical is at a depressed angle to the " 
^horizontal, extensible raising' and lowering means connectinq 
^; th e< power uniV to the, boom first .part, "extensible slewing 
: means connecting the boom, first arid second parts, 'shaft 
ydriving means -On the boom second part , a cower sha f t 
^rotatably housed in the boom second part arid coupled to the 
ishaft driving means and coupling means at the output end of, 
power shaft and the adjacent end of the boom second part 
to allow driving Connection to a. cutting tool. 



A presently preferred embodiment of the invention will now 

be described with reference to the accompanying drawings in 
which :- 
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Fig. 1 is a general top view of the machine; 

Fig. 2 is a general side view of the machine ; 

Fig. 3 is a fragmentary view of the pivot connection betw-on 

boom parts; and 

Fig. 4 is ..a diagrammatic view of a cutter assembly showing 
how it is coupled to the machirie drive "sha ft . 



The basic components of the machine are the prime mover 1 
and the boom 2. The prime mover 1 is self propelling and 
of the type found in . continuous mining machines 
incorporating a driver station 3 with controls to operate 
the "machine. On the prime mover there is a pivot bearing 
means 4 having a generally horizontal axis lying transverse 
to the direction of machine movement. 
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The ^ 2 la coapriaed of a first part 5 and a second part i. 

^Illfe »ith wings 8 and 9 and two'ft" . 

:a«s^ocated one to either side of the prime mover 1. to connect 

|the head >to the pivot be^ means boom first part - 

5 is moved up and down about the axis of the bearing means 4 by 
two piston and cylinder assembUes 11 respectively connecting 
the wings 8 and 9 of the head ? to the prime I mover 1. 
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The bead ? is in the form of a yoie to provide an opening to 
receive an end zone 12 of the boom second part 6. The boom end 
12 is rotatable about an axis at 90° to the axis of the bearing 
means 4 and is supported by upper and lower bearings 13 and 14. 
The boom second part 6 comprises the end zone 12 and a second 
elongated sons 15 which lies at a depressed angle to the 
horizontal. Th e bo n a g 8 »a o Tid topq 15 in muntjjat u a am 
telaernplr, whilst tMe i s de oirablo it j a mb gg ujjeulial' 
of th e Inv e nti a n , The boom is slewed in the bearings 13 and 
14 by slewing means comprised of two piston and cylinder 
assemblies 16 connecting the boom first and second parts 5 
and 6 . 

Housed within the boom WerTir yy^S^^^^''^^r^. 
at one end through a constant velocity Joint to a motor/ 
gearbox assembly indicated 18 shown in dotted outline and 
housed in the boom zone 12. The shaft 1? is coupled at the 
other end to a cutting head. This is shown ^grammatically 
in Jig. 4. ' 

The cut*er assembly illustrated is for road heading. It 



comprises a sleeve 19 slidably mounted In the bore of the~boom* 

is a sliding key-keyway connection between 
sleeve 19 and the boom 15 to prevent relative rotation but 
permit telescopic movement; this is indicated 19a. Housed in 
>/V: tha sleeve 19 there is a number of gear's to provide a speed 
^ reduction between the shaft 17 and the cutter 20. The gears 
comprise a first sun wheel 21 splined Internally to engage 
external splines on the shaft 17, as at 22. The sun wheel 21 
is held central in the sleeve 19 by bearing 23. The sun wheel 
21 meshes with three planet gear wheels 24, only one is showa. 
in detail, and they mesh with an internal ring gear 25 fixed 
in the sleeve 19. The planet w! =»els 24 are mounted on a 
carrier 26, splined as at 26a to a bearing support 26o 
supported rotatably by bearing 27, and having an internal 
spline to engage with an external spline on a second sun wheel 
28, as indicated 28a. The second sun wheel 28 does not have 
internal splines to be engaged by the external splines of the 
shaft 17. Three further planet gear wheels 29 mesh with the 
second sun wheel 28 and an internal ring gear 30 fixed in the 
sleeve 19. The planet wheel 29 is mounted on, a carrier 31 with 
internal splines to engage the "exterhal~spTihes of" the" cutter ' 
hub 32, as at 33. Inner and outer bearings 34 and 35 support 
the cutter hub 32 and the cutter 20 from a support ring 37 fixed 
to the sleeve 19. The cutter 20 is fixed to the hub 32 by 
screws or bolts as required. Two diametrically located lugs 38 
on the hub 32 provide first end connections for two piston and 
cylinder assemblies 39 which are coupled at their other ends to 
the boom. By extending and contracting the assemblies 39 the 
boom may be extended or shortened. 



In the embodiment illustrated a road driving cutter is ilius- 
J**?* 6 ** xt is °* truncated cone shape and the angle of the 
• •^R. s ?® 11 tnat *xen the boom is approaching : lts; lowest 
■Position the lowest part of the cutter is a line substantially 
parallel to the horizontal. To form the floor of a road it 



by means of the piston and cylinder assemblies 16. The walls 
and roof of the road can be shaped by combinations of move- 
ments of the piston and cylinder assemblies 11 and 16. One 
method is to vertically elevate the boom after forming tbe 
floor and to move the cutter horizontally and to continue such 
operations whilst progressively limiting the horizontal travel 
to provide a wall and roof configuration that approximates a 
semicircle. Alternatively, a programmed operation of boom 
raising and boom slewing can be followed to achieve the profile 
desired. 

The cutting head* aiter road heading, would be changed to one 
suited for coal cutting. Two types of coal cutters are 
commonly used, bcth can be readily attached to the machine of 
this invention thereby allowing substantial 
operation of the machine. Replacement involves releasing the 
connections of the piston and cylinder assemblies 3$ from the 
lags 3d* the withdrawal of the cutter-bearing-gear assembly by 
sliding the sleeve 19 from boom 15. and replacement by a different 
cutter-bearing-gear assembly with engagement of shaft end 17 in 
the new sun wheel 21 and engagement of the key-keyway connection 
19a* followed by the re-connection of the piston and cylinder 



assemblies 3$. The gearing would be as required to provide 
the cutting speed for the cutter selected. It will be seen 
that conversion from one mode of operation to another is very ' 
simply achieved. 

In one form of cutter there is a pair of cutting wheels spaced 
apart -and connected to a common driving shaft through a right 
angle drive, the machine drive shaft 17 is coupled to right 
angled drive. Thus the drive shaft 17 can be made to drive 
a cutting head that rotates co-axially with the shaft 1 7 or can 
provide a drive for a pair of cutter wheels rotating about an 
axis at right angles to the axis of the shaft 17. 

The machine as described has a telescopic boom, ns stated 
previously this ia not easenxial and a machine with a fixed 
length boom is also to be considered as being covered by this 
application, la the case of a machine with a fixed boo. length 
the cutter assembly would be substantially as herein described 
and in one form would comprise a sleeve 19 with its associated 
gearing and bearings which would be mounted in the boom part 
15 by rsiwsahie ^ the 
angled relationship between the motor/gearbox 18 and the shaft 
17 making it necessary f or the illustrated constant velocity 
joint is only the presently preferred arrangement and it is 
envisaged that the power output shaft of the motor/gearbox 18 
could be aligned with the ehaft 17. The arrangement illustrated 
allows the machine to operate in conditions of lower overhead 
;-:^«r«t'««« would be the case with the shaft 17 axially aligned 
vlth the motor/gearbox 18. 
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^;^he ^claims defining the invention are as follows: 

- 1^ - A mining machine comprising a se 1 f -propel ] in g poWer 
;iinxt r a boom comprising a first part and a second part/ a 
.first pivotal connection between the power unit and the boom 
f irs ^ P arit with an axis of pivot generally horizontal, a 
second pivotal connect: ion connecting the boom first and 
second parts with an axis of pivot substantially at right 
angles to the axis of the first pivotal connection, the boom 
second part including an elongated telescopic section lying 
in a plane which when the axis of the second pivotal 
connection is vertical is at a depressed angle to the 
horizontal, extensible raising and. lowering means connecting 
the power unit to the boom first part, extensible slewing 
means connecting the boom first and second parts, shaft 
driving means on the boom second part, a power shaft 
rotatably housed in the boom second part and coupled to the 
shaft driving means and coupling means at the output end of 
the boom second part to allow driving connection to a 
..cutting tool . : j . ,. .. 

2. A mining machine as claimed in claim 1 including boom 
lengthening and shortening means to lengthen or shorten the 
-telescopic section of the boom second part ... : r:;- 

3. A mining machine as claimed in claim 1 or claim 2 
wherein the boom raising and lowering and slewing means are 
piston and cylinder assemblies. 



4". A mining maching as claimed in claim 2 wherein the 




and shorten the telescopic section of the 
are piston. and cylinder assemblies. 



s claimed in any one of -claims 1 to 
escopic section of the boom includes a 



. , ^ u ^first sub-section, which is part ; of a cutting tool assembly 
'.-.and is movable relative to a second sub-sect ion, 



6. 



A mining machine, as claimed in claim 5 incl uding a 
\/ : ' r -~ '^'^Zs^pd reduction means housed in said first sub-section , an 
input shaft to the speed reduction means with a telescopic 
***** driving connection between said power shaft and said incut 
"•** : ;!'• shaft. 



7. A mining machine as hereinbefore described with 
reference to the accompanying drawings. 



Dated the 7th day of August, 1984 

PLACER EXPLORATION LIMITED 
By its Patent .Attorneys 
HALLIDAYS 
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